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(54) PHASE-CONTRAST FILM 

(57)Abstract: 

PURPOSE: To obtain a phase-contrast film made of an aromatic polycarbonate resin, capable of 
easily obtaining a solution cast film, sufficient in hue compensation, causing no trouble such as 
color drift or blur, and free from the problem of low color accuracy inherent in the conventional 
color display. 

CONSTITUTION: This phase-contrast film is obtained by uniaxially or biaxially orienting a film 
consisting of an aromatic polycarbonate resin >0.364 in specific viscosity produced by reaction 
of a carbonate precursor with dihydric phenols composed of 50-99mol% of 2,2-bis(4- 
hydroxyphenyOpropane and 1~50mol% of at least one kind selected from 1,1-bis(4~ 
hydroxyphenyl)-1-phenylethane, 1,1~bis(4- hydroxyphenyl)cyclohexane,1,1-bis(4- 
hydroxyphenyl)-3,3,5-trimethylcyclohexane, 4,4'-dihydroxytetraphenylmethane and 1,3~bis(4- 
hydroxyphenyl)-5,7- dimethyladamantane. 



LEGAL STATUS 

[Date of request for examination] 03.10.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 

BEST AVAILABLE COPY 



httnV/wwwl inHI inn <x n in/PA1 /result /Hfttail/main/wAAAa1 8961 DA407?1 6077P1 htm . 03/03/05 



1/1 v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 50-99 mol % [ of 2 and 2-screw (4-hydroxyphenyl) propanes ], and 1 and 1 -screw (4- 
hydroxyphenyl)-! -phenyl ethane, 1 and 1 -screw (4-hydroxyphenyl) cyclohexane, 1, and 1 -screw 
(4-hydroxyphenyl) - 3, 3, a 5-trimethyl cyclohexane, 4 and 4'-dihydroxy tetraphenylmethane, 1, 
3-screw (4-hydroxyphenyl) the film with which the specific viscosity which a carbonate 
precursor is made to react to the dihydric phenol of -5 and 7-dimethyl adamantane which 
consists of less than [ more than kind 1 mol %-50 mol % ] at least, and is obtained consists of 
0.364 or more aromatic series polycarbonate resin The phase contrast film which comes to carry 
out orientation to at least 1 shaft orientations. 

[Claim 2] The phase contrast film according to claim 1 whose rate of change of this retardation 

the value of the retardation of a phase contrast film is 60-1200nm, and is 10% or less. 

[Claim 3] The compound polarizing plate which comes to carry out the laminating of the phase 

contrast film according to claim 1 or 2 to a polarizing plate further at least. 

[Claim 4] The liquid crystal display which comes to arrange a compound polarizing plate 

according to claim 3 to a liquid crystal cell. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a phase contrast film. Furthermore, it is related 
with the compound polarizing plate and liquid crystal display using a phase contrast film useful as 
components, such as a liquid crystal display, and it in detail. 
[0002] 

[Description of the Prior Art] a large-sized liquid crystal display panel — general — STN — or - 
- The liquid crystal display of a TFT method is used and this display is carrying out the 
laminating of the phase contrast film or the optical isotropy film which consists of an uniaxial 
stretched film of a macromolecule to one side or both sides of a liquid crystal cell. However, this 
display could compensate the phase contrast produced by the STN eel depending on the film 
which carried out the laminating covering no wavelength of light, and was not fully able to solve 
the problem that produced coloring or a contrast ratio became low. Moreover, this problem has 
been a failure at the time of putting a color filter on a display and performing color display. In 
order to solve this problem, an equivalent liquid crystal cell is piled up as an optical 
compensating plate, or substituting the optical film which has a rate of the said birefringence is 
examined, and uniaxial stretching and the biaxially oriented film which have various kinds of 
retardation values are examined. 
[0003] 

[Problem(s) to be Solved by the Invention] A solution cast film is obtained easily, hue 
compensation is enough and this invention aims at offering the phase contrast film made of 
aromatic series polycarbonate resin which un-arranging, such as a color gap and a blot, do not 
produce and which canceled the point that the color precision of the conventional color display 
was bad. 

[0004] Since the aromatic series polycarbonate resin from 2 and 2-screw (4-hydroxyphenyl) 
propane (common-name bisphenol A) which is typical aromatic series polycarbonate resin had 
the outstanding transparency and moderate rigidity, it tried to manufacture a phase contrast film 
with this aromatic series polycarbonate resin. However, when a film is produced by the solution 
cast method from this aromatic series polycarbonate resin, In the solvent of a non-halogen 
system, solubility is bad and a desired film is not obtained. Moreover, it is easy to milk the cast 
film which the solvent of a halogen system also causes gelation or is obtained. Furthermore, its 
fluctuation width of a retardation was large, when color display of the phase contrast film 
produced from the cast film obtained was carried out, its hue compensation was inadequate, and 
problems — it is easy to produce un-arranging, such as a color gap and a blot — produced it. 
[0005] this invention person cancels the trouble of the aromatic series polycarbonate resin from 
this bisphenol A. The aromatic series polycarbonate resin which has the specific specific 
viscosity which replaces a part of bisphenol A by the specific dihydric phenol, and is obtained as 
a result of attaining the above-mentioned purpose and repeating research wholeheartedly When 
using the phase contrast film which extended the cast film which can make it a film easily and is 
obtained by the solution cast method, based on a header and this knowledge, this invention was 
completed for the above-mentioned problem being solvable to the surprising thing. 
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[0006] 

[Means for Solving the Problem] This invention 50-99 mol % [ of bisphenol A ], and 1 and 1- 
screw (4-hydroxyphenyl)-1 -phenyl ethane, 1 and 1 -screw (4-hydroxyphenyl) cyclohexane, 1, and 
1 -screw (4-hydroxyphenyl) - 3, 3, a 5-trimethyl cyclohexane, 4 and 4-dihydroxy 
tetraphenylmethane, 1 , 3-screw (4-hydroxyphenyl) the film with which the specific viscosity 
which a carbonate precursor is made to react to the dihydric phenol of -5 and 7-dimethyl 
adamantane which consists of less than [ more than kind 1 mol %-50 mol % ] at least, and is 
obtained consists of 0.364 or more aromatic series polycarbonate resin The phase contrast film 
which comes to carry out orientation to at least 1 shaft orientations is started. 
[0007] The dihydric phenol used for composition of the aromatic series polycarbonate resin 
which constitutes the phase contrast film of this invention Are mainly concerned with bisphenol 
A. Less than [ the / more than 1 mol %-50 mol % ] 1 and 1 -screw (4-hydroxyphenyl)-1 -phenyl 
ethane, 1 and 1 -screw (4-hydroxyphenyl) cyclohexane, 1, and 1 -screw (4-hydroxyphenyl) - 3, 3, 
a 5-trimethyl cyclohexane, It is the mixture of the dihydric phenol beyond two sorts replaced by 
kind at least, or it of 4 and 4-dihydroxy tetraphenylmethane, 1 , the 3-screw (4-hydroxyphenyl) - 
5, and 7-dimethyl adamantane. It is hard, and its fluctuation width of a retardation is large, when 
color display of the phase contrast film which extended the cast film obtained is carried out, its 
hue compensation is inadequate, a good film is obtained from the aromatic series polycarbonate 
resin which will be obtained if there are few amounts of the above-mentioned dihydric phenols 
other than bisphenol A than one-mol % by the solution cast method, and un-arranging, such as a 
color gap and a blot, tend to produce it. Moreover, if it is made [ more ] than 50-mol %, the 
property the polymer obtained excelled [ property ] in everything but the aromatic series 
polycarbonate resin from bisphenol A will come to be spoiled. In addition, the compound of three 
or more organic functions of a small amount can be used for coincidence, and can also be 
branched. 

[0008] The reaction used as a reaction with the carbonate precursor which compounds aromatic 
series polycarbonate resin using the above-mentioned dihydric phenol in case the aromatic 
series polycarbonate resin from usual bisphenol A is compounded, for example, the reaction of a 
dihydric phenol and a phosgene, and the ester exchange reaction of a dihydric phenol and bis- 
aryl carbonate are used preferably. As a carbonate precursor, a phosgene, the bis-chloro hoe 
mate of the above-mentioned dihydric phenols, diphenyl carbonate, G p-tolyl carbonate, phenyl- 
p-tolyl carbonate, G p-chlorophenyl carbonate, dinaphthyl carbonate, etc. are mentioned, and a 
phosgene and diphenyl carbonate are desirable especially. 

[0009] At the reaction of a dihydric phenol and a phosgene, it usually reacts to the bottom of 
existence of an acid binder and a solvent. As an acid binder, alkali-metal hydroxides, such as a 
sodium hydroxide and a potassium hydroxide, a pyridine, etc. are used. Halogenated hydrocarbon, 
such as a methylene chloride and a chlorobenzene, is used as a solvent. Moreover, it is desirable 
to be able to use the catalyst of a tertiary amine, quarternary ammonium salt, etc. for promotion 
of a reaction, and to use end halt agents, such as a phenol and p-tert-butylphenol, as a 
molecular-weight modifier. Usually reaction temperature is 0-40 degrees C, reaction time is 
several minutes - 5 hours, and, as for pH under reaction, usually keeping or more at ten is 
desirable. 

[0010] A dihydric phenol and bis-aryl carbonate are mixed under inert gas existence, and it is 
made to usually react at 120-350 degrees C under reduced pressure by the ester exchange 
reaction. Whenever [ reduced pressure ] is changed gradually and makes the phenols which 
finally set to 1 or less mmHg, and are generated distill off out of a system. Reaction time is 
usually about 1 - 4 hours. Moreover, a molecular weight modifier and an antioxidant may be 
added if needed. 

[001 1] The molecular weight of aromatic series polycarbonate resin is polymer 0.7g. It is required 
for the specific viscosity which dissolved in 100ml of methylene chlorides, and was measured at 
20 degrees C to be 0.364 or more. In that by which specific viscosity does not amount to 0.364, 
since the reinforcement of a film becomes inadequate and it is hard coming to carry out 
extension processing, it is not suitable. 0.418 - 4.89 aromatic-series polycarbonate resin has 
especially desirable specific viscosity. Moreover, various additives, for example, a stabilizer, 
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lubricant, a release agent, a flame retarder, an antistatic agent, a weathering agent, etc. may be 
added to this aromatic series polycarbonate resin in the range which does not spoil the main 
point of this invention, and it is not added and hindered by other polymers. These additives are 
mixable by the approach of arbitration, such as a tumbler, a super mixer, and a NAUTA mixer. 
[0012] As an approach of manufacturing a film from the above-mentioned aromatic series 
polycarbonate resin, although the solution cast method, a melting extrusion method, the calender 
method, etc. are mentioned, for example, an approach to excel in thickness homogeneity and not 
produce optical faults, such as gel, BUTSU, a fish eye, and a scratch, is desirable. 
[0013] Extension orientation of the film manufactured by this approach is carried out to at least 
1 shaft orientations, and it is used as a phase contrast film so that it may have the birefringence 
property remaining as it is or optimal. As the uniaxial-stretching approach, the approach of 
arbitration, such as horizontal uniaxial stretching by the tenter method, vertical uniaxial 
stretching between rolls, and the rolling-out between rolls method, can be used. Although 
especially extension conditions are not limited, extension temperature is higher than the glass 
transition temperature of the resin to be used 10-60 degrees C, and about 1.1 to 4 times of draw 
magnification are desirable. It is desirable to heat-treat further after extension for improvement 
in improvement in dimensional stability, the homogeneity of a retardation, and stability. The 
thickness of a film is 5-300 micrometers. The range is desirable. 

[0014] Since the functions as a phase contrast film come to run short if the value of the 
retardation is too low, and a film must be made extremely thick if too high, optical homogeneity 
will be easy to be spoiled if it thickens in this way, and a hue compensation effect comes to 
decrease, the phase contrast film obtained in this way has the desirable range of 60-1200nm, 
and especially its range that is 200-1 OOOnm is desirable. Furthermore, since the deflection of 
hue compensation will arise and it will become a colored spot if the fluctuation width of a 
retardation becomes large too much, 10% or less of this rate of change is desirable, is desirable, 
and is still more desirable. [ 2% or less of ] [ especially 5% or less of ] 

[0015] The laminating of the phase contrast film of this invention is carried out to a polarizing 
plate, and it is preferably used as a compound polarizing plate. This compound polarizing plate 
can form the optical axis of the usual polarizing plate, and the optical axis of a phase contrast 
film by the monolayer or double layer lamination ****** j n 40 - 50 degrees. This compound 
polarizing plate is excellent in heat-resistant endurance, and has the features which were [ be / 
little aging of a retardation ] excellent. 

[0016] By moreover, the liquid crystal display panel which comes to arrange a polarizing plate to 
one side or both sides of a liquid crystal cell By arranging said phase contrast film between the 
polarizing plate by the side of ****, and a liquid crystal cell The liquid crystal display panel of 
monochrome display which canceled coloring by the birefringence of liquid crystal can be formed, 
a color mask is further put on this liquid crystal panel for monochrome display, and it is RGB. A 
full color liquid crystal display panel can be formed by making three colors color by monochrome 
gray concentration. 
[0017] 

[Example] An example is given to below and this invention is further explained to it. In addition, 
the section in an example and % are weight section and weight %s. 

[0018] The 48.5% sodium-hydroxide water-solution 2738.4 section and the water 23800 section 
were taught to the reaction vessel equipped with the [synthetic example 1] agitator, the 
thermometer, and the reflux condenser, bubbling of the nitrogen gas was carried out for 30 
minutes, and it was deoxidized. The 2523.1 and 1 -screw (4-hydroxyphenyl)-1 -phenyl ethane 
356.6 section and 2, and 2-screw (4-hydroxyphenyl) propane 2 section was dissolved in this, the 
sodium-hydrosulfite 7.1 section was added, the methylene chloride 16700 section deoxidized in 
nitrogen gas bubbling still more nearly similarly was added, and the phosgene 1400 section was 
blown over about 60 minutes at 20 degrees C. subsequently, the 48.5% sodium-hydroxide water- 
solution 506.8 section deoxidized similarly — and — The back triethylamine 1 1 section which 
made the p-tert-butylphenol 36.9 section add and emulsify was added, it agitated at 30 degrees 
C for about 2 hours, and the reaction was ended. When it was made hydrochloric-acid acidity, 
rinsing was repeated and the conductivity of the aqueous phase became equal to it of ion 
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exchange water after isolating preparatively and rinsing the organic phase after reaction 
termination, rinsing was ended, the methylene chloride was evaporated, and the 3103.polymer 6 
section (97% of yield) was obtained. The specific viscosity of this polymer was 0.469. 
[0019] [Synthetic example 2] The polymer 3071.6 section (96% of yield) was obtained like the 
synthetic example 1 except replacing with the 1 and 1-screw (4-hydroxyphenyl)- 1 -phenyl 
ethane 356.6 section, and making the amount of further 2 and 2-screw (4-hydroxyphenyl) 
propane used into the 2663.4 section using the 4 and 4-dihydroxy tetraphenylmethane 216.4 
section. The specific viscosity of this polymer was 0.473. 

[0020] The sodium-hydroxide water-solution 569 section and the ion-exchange-water 3374 
section were taught to the same equipment as the example 1 of the [synthetic example 3] 
composition 48.5%, after dissolving the 1 and 1-screw (4-hydroxyphenyl) cyclohexane 82 section 
and 2, and 2-screw (4-hydroxyphenyl) propane 280 section in this, the sodium-hydrosulfite 0.8 
section was added, the methylene chloride 1692 section was added, and the phosgene 195 
section was blown over about 60 minutes at about 23 degrees C under churning. It ranks second. 
The back triethylamine 0.5 section which made the p-tert-butylphenol 2.2 section add and 
emulsify was added, it agitated at about 30 degrees C for 2 hours, and the reaction was ended. 
After reaction termination was processed like the synthetic example 1, and obtained the polymer 
394.7 section (98% of yield). The specific viscosity of this polymer was 0.915. 
[0021] The sodium-hydroxide water-solution 464 section and the ion-exchange-water 2213 
section are taught to the same equipment as the example 1 of the [synthetic example 4] 
composition 48.5%, and it is 1 and 1-screw (4-hydroxyphenyl). - After dissolving the 3, 3, and 5- 
trimethyl cyclohexane 19 section and 2, and 2-screw (4-hydroxyphenyl) propane 272 section and 
adding the sodium-hydrosulfite 0.4 section, the methylene chloride 1380 section was added and 
the HOSUKEN 149 section was blown over about 60 minutes at 20 degrees C. It ranks second. 
The back triethylamine 0.4 section which made the p-tert-butylphenol 5.7 section add and 
emulsify was added, it agitated at about 30 degrees C for 2 hours, and the reaction was ended. 
After reaction termination was processed like the synthetic example 1, and obtained the polymer 
314 section (97% of yield). The specific viscosity of this polymer was 0.443. 

[0022] 48.5% of sodium-hydroxide water-solution 264 section and the ion-exchange-water 2300 
section were taught to the same equipment as the example 1 of the [synthetic example 5] 
composition, the 1, 3-screw (4-hydroxyphenyl)-5.7-dimethyl adamantane 19 section, 2, and 2- 
screw (4-hydroxyphenyl) propane 237 section and the sodium-hydrosulfite 0.7 section were 
dissolved, the methylene chloride 1620 section was added further, and the phosgene 141 section 
was blown over about 60 minutes at 20 degrees C. subsequently, the 48.5% sodium-hydroxide 
water-solution 29 section — and — The back triethylamine 0.8 section which made the p-tert- 
butylphenol 4.1 section add and emulsify was added, it agitated at about 30 degrees C for 2 
hours, and the reaction was ended. After reaction termination was processed like the synthetic 
example 1, and obtained the polymer 275.4 section (97% of yield). The specific viscosity of this 
polymer was 0.451. 

[0023] [Synthetic example 6] The polymer 3061 section (98%) was obtained like the synthetic 
example 1 except replacing with the 1 and 1-screw (4-hydroxyphenyl)-1 -phenyl ethane 3566 
section, and using the 2 and 2-screw (4-hydroxyphenyl) propane 2803.6 section. The specific 
viscosity of this polymer was 0.540. 

[0024] 1 and 3-dioxolane solution was produced 10%, after [ the polymer compounded in the 
examples 1-5 of [examples 1-5] composition ] using and casting a doctor blade on a glass plate, 
it dried, it exfoliated from glass, and it dried until the residual solvent was lost. The uniaxial 
stretched film was produced on the conditions which showed this film in Table 1 using the 
tenter. The retardation of the obtained film and its rate of change (%) were shown in Table 1 . 
These films were pasted up so that an optical axis might become 45 degrees on one side of a 
polarizing plate using a binder, and the compound polarizing plate was obtained. Subsequently, 
this thing When lamination ****** was carried out between the liquid crystal cell of a STN liquid 
crystal display, and the up polarizing plate, monochrome display with white and a foreground 
color sufficient [ black contrast ] was obtained for the background color. Moreover, a back light 
is attached to the liquid crystal display of this monochrome display, a color filter is put on the 
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upper part, and it is RGB. The clear full color display was able to be obtained by indicating the 
eel by coloring by monochrome gray concentration. 

[0025] The casting film was produced like the example 1 using the polycarbonate from bisphenol 
A compounded in the example 6 of the [example 1 of comparison] composition, and the uniaxial 
stretched film was obtained on the conditions shown in Table 1. They are an example 1 and this 
appearance about this film. Although monochrome display was mostly obtained when lamination 
****** was carried out between the STN liquid crystal cell and the up polarizing plate, hue 
compensation was inadequate, color gap arose, and it became the color tone which was a little 
reddish. Moreover, while the hue of this monochrome display has been inadequate, it considers 
as a liquid crystal display with a back light, and a color filter is put on this, and it is RGB. 
Although the eel was made to emit light and color display was tried, there are color gap, a blot, 
etc. and a clear full color display was not completed. 



[0026] 
[Table 1] 
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[0027] 

[Effect of the Invention] Clear monochrome display, color display, etc. become possible, solution 
casting is easy for the phase contrast film of this invention, and the compound polarizing plate 
and liquid crystal display using this have few optical spots, since it excels in the engine 
performance and endurance compared with the conventional liquid crystal display, it can develop 
for still wide range applications, such as an object for mount, and an exoergic part, and the 
effectiveness which does so is exceptional. 



[Translation done.] 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to a phase contrast film. Furthermore, it is related 
with the compound polarizing plate and liquid crystal display using a phase contrast film useful as 
components, such as a liquid crystal display, and it in detail. 
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PRIOR ART 



[Description of the Prior Art] a large-sized liquid crystal display panel — general — STN — or - 
- The liquid crystal display of a TFT method is used and this display is carrying out the 
laminating of the phase contrast film or the optical isotropy film which consists of an uniaxial 
stretched film of a macromolecule to one side or both sides of a liquid crystal cell. However, this 
display could compensate the phase contrast produced by the STN eel depending on the film 
which carried out the laminating covering no wavelength of light, and was not fully able to solve 
the problem that produced coloring or a contrast ratio became low. Moreover, this problem has 
been a failure at the time of putting a color filter on a display and performing color display. In 
order to solve this problem, an equivalent liquid crystal cell is piled up as an optical 
compensating plate, or substituting the optical film which has a rate of the said birefringence is 
examined, and uniaxial stretching and the biaxially oriented film which have various kinds of 
retardation values are examined. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Clear monochrome display, color display, etc. become possible, solution 
casting is easy for the phase contrast film of this invention, and the compound polarizing plate 
and liquid crystal display using this have few optical spots, since it excels in the engine 
performance and endurance compared with the conventional liquid crystal display, it can develop 
for still wide range applications, such as an object for mount, and an exoergic part, and the 
effectiveness which does so is exceptional. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] A solution cast film is obtained easily, hue 
compensation is enough and this invention aims at offering the phase contrast film made of 
aromatic series polycarbonate resin which un-arranging, such as a color gap and a blot, do not 
produce and which canceled the point that the color precision of the conventional color display 
was bad. 

[0004] Since the aromatic series polycarbonate resin from 2 and 2-screw (4-hydroxyphenyl) 
propane (common-name bisphenol A) which is typical aromatic series polycarbonate resin had 
the outstanding transparency and moderate rigidity, it tried to manufacture a phase contrast film 
with this aromatic series polycarbonate resin. However, when a film is produced by the solution 
cast method from this aromatic series polycarbonate resin, In the solvent of a non-halogen 
system, solubility is bad and a desired film is not obtained. Moreover, it is easy to milk the cast 
film which the solvent of a halogen system also causes gelation or is obtained. Furthermore, its 
fluctuation width of a retardation was large, when color display of the phase contrast film 
produced from the cast film obtained was carried out, its hue compensation was inadequate, and 
problems — it is easy to produce un-arranging, such as a color gap and a blot — produced it. 
[0005] this invention person cancels the trouble of the aromatic series polycarbonate resin from 
this bisphenol A. The aromatic series polycarbonate resin which has the specific specific 
viscosity which replaces a part of bisphenol A by the specific dihydric phenol, and is obtained as 
a result of attaining the above-mentioned purpose and repeating research wholeheartedly When 
using the phase contrast film which extended the cast film which can make it a film easily and is 
obtained by the solution cast method, based on a header and this knowledge, this invention was 
completed for the above-mentioned problem being solvable to the surprising thing. 
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Japan Patent Office is not responsible for any 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] This invention 50-99 mol % [ of bisphenol A ], and 1 and 1- 
screw (4-hydroxyphenyl)- 1 -phenyl ethane, 1 and 1 -screw (4-hydroxyphenyl) cyclohexane, 1, and 
1 -screw (4-hydroxyphenyl) - 3, 3, a 5-trimethyl cyclohexane, 4 and 4 -dihydroxy 
tetraphenylmethane, 1, 3-screw (4-hydroxyphenyl) the film with which the specific viscosity 
which a carbonate precursor is made to react to the dihydric phenol of -5 and 7-dimethyl 
adamantane which consists of less than [ more than kind 1 mol %-50 mol % ] at least, and is 
obtained consists of 0.364 or more aromatic series polycarbonate resin The phase contrast film 
which comes to carry out orientation to at least 1 shaft orientations is started. 
[0007] The dihydric phenol used for composition of the aromatic series polycarbonate resin 
which constitutes the phase contrast film of this invention Are mainly concerned with bisphenol 
A. Less than [ the / more than 1 mol %-50 mol % ] 1 and 1 -screw (4-hydroxyphenyl)- 1 -phenyl 
ethane, 1 and 1 -screw (4-hydroxyphenyl) cyclohexane, 1, and 1 -screw (4-hydroxyphenyl) - 3, 3, 
a 5-trimethyl cyclohexane, It is the mixture of the dihydric phenol beyond two sorts replaced by 
kind at least, or it of 4 and 4'-dihydroxy tetraphenylmethane, 1, the 3-screw (4-hydroxyphenyl) - 
5, and 7-dimethyl adamantane. It is hard, and its fluctuation width of a retardation is large, when 
color display of the phase contrast film which extended the cast film obtained is carried out, its 
hue compensation is inadequate, a good film is obtained from the aromatic series polycarbonate 
resin which will be obtained if there are few amounts of the above-mentioned dihydric phenols 
other than bisphenol A than one-mol % by the solution cast method, and un-arranging, such as a 
color gap and a blot, tend to produce it. Moreover, if it is made [ more ] than 50-mol %, the 
property the polymer obtained excelled [ property ] in everything but the aromatic series 
polycarbonate resin from bisphenol A will come to be spoiled. In addition, the compound of three 
or more organic functions of a small amount can be used for coincidence, and can also be 
branched. 

[0008] The reaction used as a reaction with the carbonate precursor which compounds aromatic 
series polycarbonate resin using the above-mentioned dihydric phenol in case the aromatic 
series polycarbonate resin from usual bisphenol A is compounded, for example, the reaction of a 
dihydric phenol and a phosgene, and the ester exchange reaction of a dihydric phenol and bis- 
aryl carbonate are used preferably. As a carbonate precursor, a phosgene, the bis-chloro hoe 
mate of the above-mentioned dihydric phenols, diphenyl carbonate, G p-tolyl carbonate, phenyl- 
p-tolyl carbonate, G p-chlorophenyl carbonate, dinaphthyl carbonate, etc. are mentioned, and a 
phosgene and diphenyl carbonate are desirable especially. 

[0009] At the reaction of a dihydric phenol and a phosgene, it usually reacts to the bottom of 
existence of an acid binder and a solvent. As an acid binder, alkali-metal hydroxides, such as a 
sodium hydroxide and a potassium hydroxide, a pyridine, etc. are used. Halogenated hydrocarbon, 
such as a methylene chloride and a chlorobenzene, is used as a solvent. Moreover, it is desirable 
to be able to use the catalyst of a tertiary amine, quarternary ammonium salt, etc. for promotion 
of a reaction, and to use end halt agents, such as a phenol and p-tert-butylphenol, as a 
molecular-weight modifier. Usually reaction temperature is 0-40 degrees C, reaction time is 
several minutes - 5 hours, and, as for pH under reaction, usually keeping or more at ten is 
desirable. 
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[0010] A dihydric phenol and bis-aryl carbonate are mixed under inert gas existence, and it is 
made to usually react at 120-350 degrees C under reduced pressure by the ester exchange 
reaction. Whenever [ reduced pressure ] is changed gradually and makes the phenols which 
finally set to 1 or less mmHg, and are generated distill off out of a system. Reaction time is 
usually about 1 - 4 hours. Moreover, a molecular weight modifier and an antioxidant may be 
added if needed. 

[0011] The molecular weight of aromatic series polycarbonate resin is polymer 0.7g. It is required 
for the specific viscosity which dissolved in 100ml of methylene chlorides, and was measured at 
20 degrees C to be 0.364 or more. In that by which specific viscosity does not amount to 0.364, 
since the reinforcement of a film becomes inadequate and it is hard coming to carry out 
extension processing, it is not suitable. 0.418 - 4.89 aromatic-series polycarbonate resin has 
especially desirable specific viscosity. Moreover, various additives, for example, a stabilizer, 
lubricant, a release agent, a flame retarder, an antistatic agent, a weathering agent, etc. may be 
added to this aromatic series polycarbonate resin in the range which does not spoil the main 
point of this invention, and it is not added and hindered by other polymers. These additives are 
mixable by the approach of arbitration, such as a tumbler, a super mixer, and a NAUTA mixer. 
[0012] As an approach of manufacturing a film from the above-mentioned aromatic series 
polycarbonate resin, although the solution cast method, a melting extrusion method, the calender 
method, etc. are mentioned, for example, an approach to excel in thickness homogeneity and not 
produce optical faults, such as gel, BUTSU, a fish eye, and a scratch, is desirable. 
[0013] Extension orientation of the film manufactured by this approach is carried out to at least 
1 shaft orientations, and it is used as a phase contrast film so that it may have the birefringence 
property remaining as it is or optimal. As the uniaxial-stretching approach, the approach of 
arbitration, such as horizontal uniaxial stretching by the tenter method, vertical uniaxial 
stretching between rolls, and the rolling-out between rolls method, can be used. Although 
especially extension conditions are not limited, extension temperature is higher than the glass 
transition temperature of the resin to be used 10-60 degrees C, and about 1.1 to 4 times of draw 
magnification are desirable. It is desirable to heat-treat further after extension for improvement 
in improvement in dimensional stability, the homogeneity of a retardation, and stability. The 
thickness of a film is 5-300 micrometers. The range is desirable. 

[0014] Since the functions as a phase contrast film come to run short if the value of the 
retardation is too low, and a film must be made extremely thick if too high, optical homogeneity 
will be easy to be spoiled if it thickens in this way, and a hue compensation effect comes to 
decrease, the phase contrast film obtained in this way has the desirable range of 60-1200nm, 
and especially its range that is 200-1 OOOnm is desirable. Furthermore, since the deflection of 
hue compensation will arise and it will become a colored spot if the fluctuation width of a 
retardation becomes large too much, 10% or less of this rate of change is desirable, is desirable, 
and is still more desirable. [ 2% or less of ] [ especially 5% or less of ] 

[0015] The laminating of the phase contrast film of this invention is carried out to a polarizing 
plate, and it is preferably used as a compound polarizing plate. This compound polarizing plate 
can form the optical axis of the usual polarizing plate, and the optical axis of a phase contrast 
film by the monolayer or double layer lamination ****** in 40 - 50 degrees. This compound 
polarizing plate is excellent in heat-resistant endurance, and has the features which were [ be / 
little aging of a retardation ] excellent. 

[0016] By moreover, the liquid crystal display panel which comes to arrange a polarizing plate to 
one side or both sides of a liquid crystal cell By arranging said phase contrast film between the 
polarizing plate by the side of ****, and a liquid crystal cell The liquid crystal display panel of 
monochrome display which canceled coloring by the birefringence of liquid crystal can be formed, 
a color mask is further put on this liquid crystal panel for monochrome display, and it is RGB. A 
full color liquid crystal display panel can be formed by making three colors color by monochrome 
gray concentration. 
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EXAMPLE 



[Example] An example is given to below and this invention is further explained to it. In addition, 
the section in an example and % are weight section and weight %s. 

[0018] The 48.5% sodium-hydroxide water-solution 2738.4 section and the water 23800 section 
were taught to the reaction vessel equipped with the [synthetic example 1] agitator, the 
thermometer, and the reflux condenser, bubbling of the nitrogen gas was carried out for 30 
minutes, and it was deoxidized. The 2523.1 and 1 -screw (4-hydroxyphenyl)-1 -phenyl ethane 

356.6 section and 2, and 2-screw (4-hydroxyphenyl) propane 2 section was dissolved in this, the 
sodium-hydrosulfite 7.1 section was added, the methylene chloride 16700 section deoxidized in 
nitrogen gas bubbling still more nearly similarly was added, and the phosgene 1400 section was 
blown over about 60 minutes at 20 degrees C. subsequently, the 48.5% sodium-hydroxide water- 
solution 506.8 section deoxidized similarly — and — The back triethylamine 1 1 section which 
made the p-tert-butylphenol 36.9 section add and emulsify was added, it agitated at 30 degrees 
C for about 2 hours, and the reaction was ended. When it was made hydrochloric-acid acidity, 
rinsing was repeated and the conductivity of the aqueous phase became equal to it of ion 
exchange water after isolating preparatively and rinsing the organic phase after reaction 
termination, rinsing was ended, the methylene chloride was evaporated, and the 3103.polymer 6 
section (97% of yield) was obtained. The specific viscosity of this polymer was 0.469. 

[0019] [Synthetic example 2] The polymer 3071.6 section (96% of yield) was obtained like the 
synthetic example 1 except replacing with the 1 and 1 -screw (4-hydroxyphenyl)-1 -phenyl 
ethane 356.6 section, and making the amount of further 2 and 2-screw (4-hydroxyphenyl) 
propane used into the 2663.4 section using the 4 and 4'-dihydroxy tetraphenylmethane 216.4 
section. The specific viscosity of this polymer was 0.473. 

[0020] The sodium-hydroxide water-solution 569 section and the ion-exchange-water 3374 
section were taught to the same equipment as the example 1 of the [synthetic example 3] 
composition 48.5%, after dissolving the 1 and 1 -screw (4-hydroxyphenyl) cyclohexane 82 section 
and 2, and 2-screw (4-hydroxyphenyl) propane 280 section in this, the sodium-hydrosulfite 0.8 
section was added, the methylene chloride 1692 section was added, and the phosgene 195 
section was blown over about 60 minutes at about 23 degrees C under churning. It ranks second. 
The back triethylamine 0.5 section which made the p-tert-butylphenol 2.2 section add and 
emulsify was added, it agitated at about 30 degrees C for 2 hours, and the reaction was ended. 
After reaction termination was processed like the synthetic example 1, and obtained the polymer 

394.7 section (98% of yield). The specific viscosity of this polymer was 0.915. 

[0021] The sodium-hydroxide water-solution 464 section and the ion-exchange-water 2213 
section are taught to the same equipment as the example 1 of the [synthetic example 4] 
composition 48.5%, and it is 1 and 1 -screw (4-hydroxyphenyl). - After dissolving the 3, 3, and 5- 
trimethyl cyclohexane 19 section and 2, and 2-screw (4-hydroxyphenyl) propane 272 section and 
adding the sodium-hydrosulfite 0.4 section, the methylene chloride 1380 section was added and 
the HOSUKEN 149 section was blown over about 60 minutes at 20 degrees C. It ranks second. 
The back triethylamine 0.4 section which made the p-tert-butylphenol 5.7 section add and 
emulsify was added, it agitated at about 30 degrees C for 2 hours, and the reaction was ended. 
After reaction termination was processed like the synthetic example 1 , and obtained the polymer 
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314 section (97% of yield). The specific viscosity of this polymer was 0.443. 

[0022] 48.5% of sodium-hydroxide water-solution 264 section and the ion-exchange-water 2300 
section were taught to the same equipment as the example 1 of the [synthetic example 5] 
composition, the 1, 3-screw (4-hydroxyphenyl)-5.7-dimethyl adamantane 19 section, 2, and 2- 
screw (4-hydroxyphenyl) propane 237 section and the sodium-hydrosulfite 0.7 section were 
dissolved, the methylene chloride 1620 section was added further, and the phosgene 141 section 
was blown over about 60 minutes at 20 degrees C. subsequently, the 48.5% sodium-hydroxide 
water-solution 29 section — and — The back triethylamine 0.8 section which made the p-tert- 
butylphenol 4.1 section add and emulsify was added, it agitated at about 30 degrees C for 2 
hours, and the reaction was ended. After reaction termination was processed like the synthetic 
example 1, and obtained the polymer 275.4 section (97% of yield). The specific viscosity of this 
polymer was 0.451. 

[0023] [Synthetic example 6] The polymer 3061 section (98%) was obtained like the synthetic 
example 1 except replacing with the 1 and 1 -screw (4-hydroxyphenyl)-1 -phenyl ethane 3566 
section, and using the 2 and 2-screw (4-hydroxyphenyl) propane 2803.6 section. The specific 
viscosity of this polymer was 0.540. 

[0024] 1 and 3-dioxolane solution was produced 10%, after [ the polymer compounded in the 
examples 1-5 of [examples 1-5] composition ] using and casting a doctor blade on a glass plate, 
it dried, it exfoliated from glass, and it dried until the residual solvent was lost. The uniaxial 
stretched film was produced on the conditions which showed this film in Table 1 using the 
tenter. The retardation of the obtained film and its rate of change (%) were shown in Table 1. 
These films were pasted up so that an optical axis might become 45 degrees on one side of a 
polarizing plate using a binder, and the compound polarizing plate was obtained. Subsequently, 
this thing When lamination ****** was carried out between the liquid crystal cell of a STN liquid 
crystal display, and the up polarizing plate, monochrome display with white and a foreground 
color sufficient [ black contrast ] was obtained for the background color. Moreover, a back light 
is attached to the liquid crystal display of this monochrome display, a color filter is put on the 
upper part, and it is RGB. The clear full color display was able to be obtained by indicating the 
eel by coloring by monochrome gray concentration. 

[0025] The casting film was produced like the example 1 using the polycarbonate from bisphenol 
A compounded in the example 6 of the [example 1 of comparison] composition, and the uniaxial 
stretched film was obtained on the conditions shown in Table 1. They are an example 1 and this 
appearance about this film. Although monochrome display was mostly obtained when lamination 
****** was carried out between the STN liquid crystal cell and the up polarizing plate, hue 
compensation was inadequate, color gap arose, and it became the color tone which was a little 
reddish. Moreover, while the hue of this monochrome display has been inadequate, it considers 
as a liquid crystal display with a back light, and a color filter is put on this, and it is RGB. 
Although the eel was made to emit light and color display was tried, there are color gap, a blot, 
etc. and a clear full color display was not completed. 
;0026] 
Table 1] 
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